Transglutaminases in mineralized tissues.
Bone development and formation during embryogenesis as well as postnatally during bone remodeling is a complex process controlled systemically and locally by hormones, growth factors and matrix molecules. Transglutaminases (TGases) are the protein cross-linking enzymes, which have long been implicated in bone development and formation. Two members of TGase family, TG2 (also called tissue transglutaminase) and FXIIIA (the enzymatic A subunit of coagulation factor XIII), are expressed in chondrocytes and osteoblasts. The results of analyses in vivo and in vitro accumulated to date indicate an important role of these enzymes in promoting chondrocyte and osteoblast differentiation and matrix mineralization. These effects could be mediated by protein cross-linking activity of TGases, by GTPase activity of TG2 or via non-catalytic signaling effects. The aim of this review is to summarize the available data regarding the expression, localization and activity of TG2 and FXIIIA in mineralizing tissues and to discuss a number of mechanisms by which TGases could exert their promineralizing effects.